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(54) MULTI-LAYERED CERAMIC CIRCUIT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent occurring of connection 
failures and increase of electric resistance by filling a number of 
through holes with a conductive paste with stability and preventing 
local filling density failure of the conductive paste. 
SOLUTION: This multi-layer ceramics circuit substrate 2 is provided 
with a multi-layered ceramic substrate 2 which is a multi-layered 
integral body of ceramic layers 2a-2d having though holes and 
conductive layers 5 which fills the through holes and is formed by 
concurrent burning with the multi-layered ceramic substance 2. The 
through hole 4 is conical, etc., in which the area of one side of an 
opening 4a is larger than that of the other side of an opening 4b. 
Filling of the through hole 4 with a conductive paste is performed 
from the side of the opening 4a of a large area. 
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(54) MULTI-LAYERED CERAMIC CIRCUIT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent occurring of connection failures 
and increase of electric resistance by filling a number of through holes with 
a conductive paste with stability and preventing local filling density failure 
of the conductive paste. 

SOLUTION: This multi-layer ceramics circuit substrate 2 is provided with a 
multi-layered ceramic substrate 2 which is a multi-layered integral body of 
ceramic layers 2a-2d having though holes and conductive layers 5 which 
fills the through holes and is formed by concurrent burning with the multi- 
layered ceramic substance 2. The through hole 4 is conical, etc., in which 
the area of one side of an opening 4a is larger than that of the other side 
of an opening 4b. Filling of the through hole 4 with a conductive paste is 
performed from the side of the opening 4a of a large area. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multilayer ceramic circuit board characterized by said through hole having an area of one opening 
larger than area of opening of another side in the multilayer ceramic circuit board possessing a multilayer ceramic 
substrate which comes to carry out the multilayer unification of the ceramic layer which has a through hole, and a 
conductor layer with which it filled up in said through hole at least, and which was formed of simultaneous baking with 
said multilayer ceramic substrate. 

[Claim 2] It sets to the multilayer ceramic circuit board according to claim 1, and they are SI and opening area of 
another side about one opening area of said through hole S2 When it carries out, it is SI >= 1.1S2. The multilayer 
ceramic circuit board characterized by being satisfied. 

[Claim 3] A manufacture method of the multilayer ceramic circuit board characterized by having a process with which a 
through hole where area of one opening is larger than area of opening of another side is formed in two or more ceramic 
green sheets, and said area fills up conductive paste into them from a large opening side in said through hole, and a 
process which carries out simultaneous baking of laminating soot ****** , and a layered product and said conductive 
paste of said ceramic green sheet for said two or more ceramic green sheets filled up with said conductive paste. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the multilayer ceramic circuit board and its 

manufacture method. 

[0002] 

[Description of the Prior Art] Generally, the plastic package, the metal package, and the ceramic package are used for 
the packaging of semiconductor devices, such as IC and LSI. Since the want to such a package for semiconductors 
makes a subject protection from the mechanical stress of a semiconductor device with high integration of a 
semiconductor device, improvement in the speed, the formation of many pins, the formation of a large chip, etc., it is 
shifting to improvement and thermal protection of electrical characteristics. Furthermore, formation of a ** pitch and 
your kind consideration linear-density-ization are advanced with high integration of a semiconductor device etc. also 
with the formation pitch and wiring density of an input/output terminal of a package. 

[0003] A ceramic package is being used abundantly as a package material of the high-performance-ized semiconductor 
device among packages for semiconductors which were mentioned above from excelling in targets including synthesis, 
such as heat dissipation nature, electrical characteristics, and reliability. In such a ceramic package, it is mainly 
aluminum 203. Although used, in order to attach importance to especially heat dissipation nature with buildup of the 
calorific value from a semiconductor device in recent years, high heat dissipation nature ceramic materials, such as A1N, 
Si3 N4, and SiC, are also used increasingly. 

[0004] In such a ceramic package, it is common to use the multilayered circuit board in which the through hole was 
formed, as a package base. After such the multilayer ceramic circuit board forms the ceramic green sheet of two or more 
sheets with a doctor blade etc. first and cuts these sheets in a request configuration, it forms the through hole which 
penetrates the upper and lower sides of a sheet with drilling equipment according to a desired circuit pattern. 
Subsequently, while filling up the through hole formed in each sheet with the conductive paste which uses refractory 
metals, such as W, as a principal component, according to a circuit partem, conductive paste is printed also on a sheet 
front face, thus, the formed ceramic green sheet ~ a need number-of-sheets pile and - the pressure of a law — a 
laminating ~ it is stuck by pressure. Then, the multilayer ceramic circuit board as a package base etc. is obtained by 
cutting in a required size and performing simultaneous baking with degreasing and a ceramic green sheet, and 
conductive paste. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional multilayer ceramic circuit board which was 
mentioned above, in order to realize linear density of your kind consideration, detailed-ization (micrifying of the 
diameter of a through hole) of a through hole is advanced. Moreover, the shape of a straight- way type [ the 
configuration of a through hole ], i.e., suppose that it is cylindrical, is common, the through hole of the shape of this 
straight-way type ~ getting it blocked - etc. ~ path clearance with the die which wins popularity with the pin for hole 
formation, and serves as a mold in order to open the through hole of the diameter of minute, without starting ~ for 
example, 15 micrometers It is because it is made small the following. 

[0006] However, the through hole of the shape of a straight- way type which was mentioned above has the problem of 
being easy to generate the short shot of the conductive paste to a through hole at the time of restoration of the 
conductive paste of degree process. Even if the through hole where it does not fully fill up with conductive paste among 
many through holes specifically occurs and it fills up with conductive paste seemingly, the problem that poor pack 
density arises locally inside a through hole has occurred. Naturally the through hole where it does not fully fill up with 
conductive paste will invite a faulty connection, and local poor pack density will cause the increment in electric 
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resistance, such a problem ~ the diameter of a through hole - for example, - When it is made detailed with 100 
micrometers or less, it generates notably especially. 

[0007] Thus, in the conventional multilayer ceramic circuit board, while making it possible to be stabilized to many 
through holes and to be filled up with conductive paste, to prevent generating of the poor pack density of the local 
conductive paste inside a through hole, i.e., a cavity etc., was made into the technical problem. 
[0008] This invention was made in order to cope with such a technical problem, and it aims at offering the multilayer 
ceramic circuit board which prevented a faulty connection's generating, buildup of electric resistance, etc. with 
sufficient repeatability, and its manufacture method by enabling homogeneity restoration of the conductive paste to a 
through hole. 
[0009] 

[Means for Solving the Problem] In the multilayer ceramic circuit board possessing a multilayer ceramic substrate 
which comes to carry out the multilayer unification of the ceramic layer which has a through hole as the multilayer 
ceramic circuit board of this invention was indicated to claim 1, and a conductor layer with which it filled up in said 
through hole at least and which was formed of simultaneous baking with said multilayer ceramic substrate, said through 
hole is characterized by area of one opening being larger than area of opening of another side. 

[0010] Moreover, a manufacture method of the multilayer ceramic circuit board of this invention As indicated to claim 
3, to two or more ceramic green sheets A process with which a through hole where area of one opening is larger than 
area of opening of another side is formed, and said area fills up conductive paste from a large opening side in said 
through hole, It is characterized by having a process which carries out simultaneous baking of a process which carries 
out the laminating of said two or more ceramic green sheets filled up with said conductive paste, and a layered product 
and conductive paste of said ceramic green sheet. 

[001 1] In a through hole where area of one opening is larger than area of opening of another side, when area is filled up 
with conductive paste towards small opening from an opening side with a large area, filling pressure is fully transmitted 
to a rear-face side, i.e., opening with a small area. By this, high density can be filled up with conductive paste in a 
through hole, without generating a cavity etc. Moreover, generating of a short shot of conductive paste to that 
restoration side opening of a through hole has a large area and a partial through hole can be prevented. Therefore, 
according to the conductor layer with which it filled up in a through hole where opening area differs, while being able to 
control generating of a faulty connection electric as these whole, electric resistance of conductor-layer each can be 
reduced and it becomes possible to aim at improvement in reliability, electrical characteristics, etc. 
[0012] 

[Embodiment of the Invention] Hereafter, the example of this invention is concretely explained with reference to a 
drawing. 

[0013] Drawin g 1 is the cross section showing the important section structure of the multilayer ceramic circuit board by 
1 operation gestalt of this invention, two or more ceramic layers in which the multilayer unification of the multilayer 
ceramic circuit board 1 shown in this drawing was carried out by baking - for example, ~ It consists of ceramic four- 
layer layer 2a, 2b, a multilayer ceramic substrate 2 that has 2c and 2d, and inner layer wiring 3 prepared in the interior 
of this multilayer ceramic substrate 2. 

[0014] Here, it is at drawing 1 . Although the multilayer ceramic substrate 1 constituted by the four-layer ceramic layer 
was shown, especially the multilayer ceramic circuit board of this invention is not limited to the number of layers of a 
ceramic layer, What is necessary is just to have two or more ceramic layers more than two-layer. Moreover, especially 
the construction material of the multilayer ceramic substrate 1 is not limited, and can use various ceramic materials even 
for non-oxide system ceramics, such as alumimium nitride and silicon nitride, from oxide system ceramics like an 
aluminum oxide. 

[0015] The inner layer wiring 3 mentioned above consists of a conductor layer 5 with which it filled up in the through 
hole 4 established in each ceramic layers 2a-2d of the multilayer ceramic substrate 2, and a circuit conductor layer 6 
formed on each ceramic layer 2a-2d. This inner layer wiring 3 is electrically connected with the connection pad 7 and 
the electrode pad 8 which are formed according to the desired inner layer circuit pattern, and were formed in the front- 
face side of the multilayer ceramic substrate 2. 

[0016] The circuit conductor layer 6 formed on conductor-layer [ with which it filled up in the through hole 4 ] 5, and 
each ceramic layer 2a-2d forms the conductive paste with which each was filled up in the through hole 4, and the 
conductive paste which carried out printing formation on each ceramic layer 2a-2d by carrying out simultaneous baking 
with the multilayer ceramic substrate 2. 

[0017] Here, on the configuration where the area of one opening 4a is larger than the area of opening 4b of another side, 
and the concrete target, it has the cone-like configuration so that the through hole 4 where it fills up with a conductor 
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layer 5 may be expanded to drawing 2 and may be shown. While using the through hole 4 where such opening area 
differs, when opening area is filled up with conductive paste towards small opening (it is hereafter described as small 
area opening) 4b from the opening (it is hereafter described as large area opening) 4a side with a large opening area, the 
increment in the electric resistance by the faulty connection based on the short shot of conductive paste to the partial 
through hole 4 and the local poor pack density in a through hole 4 etc. can be prevented. That is, since the pack density 
of conductor-layer 5 each is high, low electric resistance is acquired, and the conductor layer 5 with which it filled up in 
the through hole 4 where opening area differs is excellent in the reliability and electrical characteristics as inner layer 
wiring while being able to control generating of a faulty connection electric as these whole. 

[0018] That is, in the through hole of the shape of a conventional straight- way type (the shape of a cylindrical shape), 
when using conductive paste for the interior with screen printing etc. and filling it up with a squeegee, the squeegee was 
found out producing the local cavitation inside contamination, the short shot of a through hole with this partial, or a 
through hole for air at the time of restoration. On the other hand, high density can be filled up with conductive paste 9 
though a squeegee involves in air at the time of restoration, since the filling pressure by the squeegee 10 tends to get 
across to a rear-face, i.e., small area opening 4b, side by using conductive paste 9 for the through hole 4 which has a 
cone configuration, and filling it up with a squeegee 10 from the large area opening 4a side as shown in drawing 3 . 
Moreover, generating of the short shot of conductive paste 9 to the partial through hole 4 can also be prevented from 
restoration side opening 4a having the large area. The conductor layer 5 which could control buildup of the electric 
resistance of conductor-layer 5 each, therefore was excellent in the reliability and electrical characteristics as inner layer 
wiring with these while being able to control generating of a faulty connection electric as a whole is obtained. In 
addition, in drawing 3 , 1 1 is a screen for printing, and 12 is a ceramic green sheet. 

[0019] As a concrete configuration of a through hole 4 where opening area differs, it is the opening area of SI and small 
area opening 4b about the opening area of large area opening 4a S2 When it carries out, it is SI >= 1.1 S2. It is desirable 
to make it satisfied. SI S2 There is a possibility that the restoration disposition top effect of the conductive paste 
mentioned above as they are less than 1.1 times cannot be acquired with sufficient repeatability. Opening area SI of 
large area opening 4a Opening area S2 of small area opening 4b A difference is SI >= 1.2S2. It is more desirable to 
make it satisfied, however - not much — a difference — large ~ carrying out — passing ~ a facet — opening area S2 of 
product opening 4b if it becomes small too much, since the reliability as inner layer wiring may be lost by reverse ~ SI 
<= 2.0S2 ** ~ carrying out is desirable. 

[0020] Moreover, although the concrete diameter of a opening of a through hole 4 is set up according to the wiring 
density in the multilayer ceramic circuit board 1 etc., for this invention, the diameter of a opening of a through hole 4 is 
100 micrometers. It is effective especially when it must be made small the following. In addition, the diameter of a 
opening said here is a diameter of a opening of large area opening 4a (Dl), and the diameter of a opening of small area 
opening 4b (D2) is set up according to it. Furthermore, to the case where the aspect ratio (t/Dl) of the through hole 4 
determined with the diameter of a opening of a through hole 4 (D:D1) and ceramic layers [ 2a-2d ] thickness (t) is large, 
it is effective and the above-mentioned aspect ratio specifically It is effective to the through hole 4 which is three or 
more. Thus, this invention is the diameter Dl of a opening of large area opening 4a. 100 micrometers It is the following 
and the above-mentioned aspect ratio It is [ as opposed to / especially / a through hole 4 4, i.e., the through hole for high 
density wiring, ] effective at three or more. 

[0021] The multilayer ceramic circuit board 1 shown in drawing 1 is used as a package base of a semiconductor package 
13 etc., as shown in drawing 4 . With reference to dra wing 4 , the semiconductor package 13 which is the concrete 
example of an activity of the multilayer ceramic circuit board of this invention is explained. In addition, since the 
fundamental configuration of the multilayer ceramic circuit board 1 overlaps, it is omitted. 
[0022] That is, as the inner layer wiring 3 prepared in the interior of the multilayer ceramic circuit board 1 was 
mentioned above, it connects with the electrode putt 8 prepared in the connection putt [ which was prepared in the front- 
face side (upper surface side) of the multilayer ceramic circuit board 1 ] 7, and rear-face side (underside side) 
electrically, and the bump terminal 14 which turns into an external end-connection child is joined on the electrode pad 8, 
respectively. Moreover, the semiconductor device 16 is mounted in the front-face side of the multilayer ceramic circuit 
board 1 in the condition of having been joined to the lid 15, and the electrode (bump electrode) 17 of this semiconductor 
device 16 is electrically connected with the connection putt 7 by the side of the front face of the multilayer ceramic 
circuit board 1 . The lid 1 5 is joined to the periphery section of the multilayer ceramic circuit board 1 through the sealing 
material 18, and the radiation fin 19 is joined on the lid 14. As a lid 15, the lid made from the lid metallurgy group made 
from the ceramics etc. is used. 

[0023] In the semiconductor package 13 of such a configuration, while the inner layer wiring 3 of a package base 
(multilayer ceramic circuit board 1) is excellent in connection reliability, wiring resistance is small, and since signal 
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delay etc. can be controlled as the result, it becomes possible to aim at improvement in the operating characteristic of a 
semiconductor device 16. This is effective to especially the semiconductor device 16 of a high-frequency-operation 
mold. 

[0024] In addition, although drawing 4 showed the example which applied the multilayer ceramic circuit board 1 of this 
invention to the package base for BGA, the multilayer ceramic circuit board of this invention can be used for the base of 
other semiconductor packages, such as PGA, and a pan as the various circuit boards, such as a multilayered circuit 
board for semiconductor mounting, and a multilayered circuit board for MCM. Moreover, it is possible not only the 
multilayer ceramic circuit board of a plate mold but to apply this invention to the multilayer ceramic circuit board which 
has a cavity. 

[0025] Next, the manufacture method of the multilayer ceramic circuit board 1 mentioned above is explained. 
[0026] First, the ceramic green sheet of two or more sheets (here four sheets) used as two or more ceramic layers 2a-2d 
is prepared. In addition, the ceramic raw material powder containing the sintering acid of optimum dose is mixed with 
the ceramic green sheet said here with the organic binder and organic solvent of optimum dose, and this is fabricated by 
the well-known shaping methods, such as a doctor blade method, in the shape of a sheet. 

[0027] Next, the through hole 4 which has a cone configuration in each ceramic green sheet according to a inner layer 
circuit pattern is formed. The through hole 4 which has such a cone configuration can be easily obtained by applying a 
drilling method as shown below. 

[0028] Here, formation of a through hole 4 is performed using the punching equipment which used the die 21 used as a 
receptacle mold, and the pin 22, as shown in drawi ng 5 . and in forming the through hole 4 which has a cone 
configuration As shown in drawing 5 (a), it is the bore diameter dl by the side of a die 21 . Path d2 of a pin 22 By setting 
up path clearance (dl-d2) {12) greatly As shown in drawing 5 (b), the through hole 4 4 which made opening area by the 
side of a die 21 larger than the opening area by the side of a pin 22, i.e., a conic through hole, can be formed in the 
ceramic green sheet 23. 

[0029] Bore diameter dl by the side of a die 21 Path d2 of a pin 22 Path clearance is SI >= 1.1S2 mentioned above 
although it should set up according to the opening area difference made into the object, the thrust of a pin 22, the density 
of the ceramic green sheet 23, etc. In order to make it satisfied, it is desirable to be referred to as 22 micrometers or 
more. Moreover, when forming the conic through hole 4, the density of the ceramic green sheet 23 is also important, 
and in order to control deformation of the ceramic green sheet 23 and to form the come through hole 4 in stability, it is 
desirable to use the ceramic green sheet 23 of high density comparatively. 

[0030] In addition, although there is blanking or a possibility of becoming easy to generate ** when path clearance is 
enlarged, the densification of the ceramic green sheet 23 is effective also to such blanking or prevention of **. 
furthermore, the time of punching - air - sending in -- the cure of preventing that the ceramic green sheet 23 is charged 
with static electricity according to friction at the time of blanking in preventing adhesion of ****** i s a l S o effective to 
blanking or the prevention by ** got blocked. 

[003 1] Moreover, as shown in drawing 6 , the through hole 4 4 which made opening area by the side of a die 21 larger 
than the opening area by the side of a pin 24 by punching Lycium chinense for the ceramic green sheet 23 at the ceramic 
green sheet 23 as shown in drawing 6 (b), i.e., an approximate circle drill-like through hole, can be formed using the pin 
24 which made the head configuration hemispherical, according to the pin 24 by which this made the head configuration 
hemispherical, the path clearance of a pin 24 and a die 21 does not become fixed - in addition, since blanking nature / 
falls somewhat, although a pin 24 side is made as for punching Lycium chinense to pin ****, a gestalt by which the 
ceramic green sheet 23 is torn off is shown, and bigger opening than the diameter of a pin is obtained by the die 21 side. 
Thus, the approximate circle drill-like through hole 4 is formed. Also in this case, it is desirable to use the ceramic green 
sheet 23 of high density comparatively like the above, and it is the same also about other blanking or **********. 
[0032] Furthermore, the conic through hole 4 can be formed also by bundling up to a ceramic green sheet and forming a 
through hole using a high power laser beam, for example, an about [ output 1 50W ] YAG laser etc. Package formation 
of the through hole by the laser beam carries out except a through hole formation part by carrying out the package 
exposure of the laser beam from a mask with a wrap with a mask etc. 

[0033] After forming the conic through hole 4 in a ceramic green sheet by method which was mentioned above, as 
shown in drawin g 3 , it is filled up with conductive paste 9 using a squeegee 10 from the large area opening 4a side. 
Thus, by filling up a through hole 4 with conductive paste 9, as mentioned above, to all the through holes 4, it is high- 
density and can be filled up with conductive paste 9. Subsequently, according to a inner layer circuit pattern, conductive 
paste is applied by screen-stencil etc. on each ceramic green sheet. 

[0034] Then, while being filled up with conductive paste in the above-mentioned through hole 4, the laminating of two 
or more ceramic green sheets which printed conductive paste on the front face is carried out, and it pressurizes, heating 
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this. This green sheet sticking-by-pressure object is arranged on burning tools, such as a setter, and is calcinated in a 
predetermined gas ambient atmosphere. Thus, the multilayer ceramic circuit board of this invention is obtained by 
carrying out simultaneous baking of a ceramic green sheet and the conductive paste. 
[0035] 

[Example] Next, the concrete example of this invention is explained. 

[0036] an example 1 — first, the alumimium nitride green sheet of two or more sheets was prepared, and the conic 
through hole was formed in these by the method shown in dr awing 5 . Under the present circumstances, the path 
clearance of a die 21 and a pin 22 is 30 micrometers. It set up. the configuration of the obtained through hole - the 
diameter of a opening of large area opening -- abbreviation 100 micrometers it is — a facet — the diameter of a opening 
of product opening - about 60 micrometers it was . Subsequently, as shown in dra win g 3 , in these through holes 4, the 
tungsten paste was used from the large area opening 4a side, and it was filled up with the squeegee 10. After drying this 
tungsten paste, the tungsten paste was printed on the alumimium nitride green sheet by using a small area opening side 
as a front face. 

[0037] Next, the laminating of these alumimium nitride green sheet is carried out, and it is a pan. It pressed by the 
pressure of 100kg and the laminate-molding object was produced. It is in nitrogen in the condition of having arranged in 
the burning tools made from alvunimium nitride after cutting this laminate-molding object in the substrate size and 
degreasing in a nitrogen air current. The multilayer alumimium nitride circuit board was obtained by calcinating by 
2093K and calcinating alumimium nitride and a tungsten simultaneously. In addition, it plated in the surface pad 
section. 

[0038] Moreover, the multilayer alumimium nitride circuit board was produced like the above-mentioned example 1 as 
an example of a comparison with this invention except forming a straight- way-type-like through hole (the diameter of a 
opening = abbreviation 100 micrometers) in an alumimium nitride green sheet. 

[0039] Thus, at the multilayer alumimium nitride circuit board by the example 1 of a comparison, it is abbreviation to 
there having been no opening of wiring at the multilayer alumimium nitride circuit board according to an example 1 
when the wiring condition of each multilayer alumimium nitride circuit board by the example 1 and the example 1 of a 
comparison which were acquired was inspected. Opening had occurred in 35% of wiring. Moreover, when wiring 
resistance of each [ these ] multilayer alumimium nitride circuit board was investigated, at an example 1, it is the 
abbreviation of the example 1 of a comparison. 80% of wiring resistance was obtained and it checked that low 
resistance wiring was realizable. Furthermore, when the cross-section structure of inner layer wiring of an example 1 
was observed with the scanning electron microscope, existence of air bubbles was not seen at all. 
[0040] By the method shown in the example 2 alumimium-nitride green sheet at drawing 6 , the multilayer alumimium 
nitride circuit board was produced like the above-mentioned example 1 except forming an approximate circle drill-like 
through hole, in addition, the configuration of the obtained through hole ~ the diameter of a opening of large area 
opening ~ abbreviation 100 micrometers it is ~ a facet ~ the diameter of a opening of product opening ~ about 85 
micrometers it was . Thus, the obtained multilayer alumimium nitride circuit board was also what has a good property 
like an example 1 . 

[0041] The YAG laser of output 150W was used for the example 3 alumimium-nitride green sheet, and the multilayer 
alumimium nitride circuit board was produced like the above-mentioned example 1 except forming an approximate 
circle drill-like through hole, in addition, the configuration of the obtained through hole ~ the diameter of a opening of 
large area opening ~ abbreviation 100 micrometers it was . Thus, the obtained multilayer alumimium nitride circuit 
board was also what has a good property like an example 1 . 
[0042] 

[Effect of the Invention] Since the poor pack density of the local conductive paste inside a through hole can be 
prevented while according to this invention being stabilized to many through holes and filled up with conductive paste, 
as explained above, while excelling in connection reliability, it becomes possible to offer the multilayer ceramic circuit 
board which has low wiring resistance with sufficient repeatability. 



[Translation done.] 
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[Drawing 1] 




[Dra wing 4] 
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[Drawing 5] 
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[Drawing 6] 
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